2oo                          THEORY OF OPTICS
angles (cf. page 189) differ from each other by a whole multiple
n 2
of 27T.   Since now, by (18) on page 189, r = -v\ the positions
of the diffraction fringes must be given by ~K2 - v*) = ± 2 fa, i.e.
£
or, in consideration of (43), by
~2 - v* = ± 2 fa, i.e. (vv — vjfa + *8) = ±
£=1,2,3 ......    (44)
These fringes are then equidistant and independent of a, i.e. of the distance of the source from the screen.
If the slit is made broader, or if a and b are reduced, the width of the slit remaining unchanged, so that the difference vl — 2/2 is essentially increased, then diffraction fringes may also appear, as is shown by Fig. 63, when vl and v2 have opposite signs, i.e. outside of the geometrical shadow. For a given value of v^ — vs the numerical value of J corresponding to any particular value of d may be determined from the curve with a close degree of approximation. When the slit becomes very broad, i.e. when vl — v2 is very large, the case approaches that treated in § 4 above.
At the mid-point where d—O, J never vanishes. But for given values of a and d, the value of b determines whether J is a maximum or a minimum. Since when d= o, ?': and vz are equal and of opposite sign, the line connecting them passes through the origin (cf. Fig. 63). Hence the points of intersection of the curve with the line FF' determine approximately the maxima and minima, i.e. (cf. page 196) there are
Maxima when ^ = V% + 4/6, Minima when vl = V^ + 4/£, or, according to (43), since v^ = — vl ,
c2 /
Maxima when -^ -4- -) = - 4- Ah. 2A \a      bl      2   '  ^ '
tfa/l       l\       7
Minima when -y I — -f- -} = L 4- Ak 2k\a      bl      2   '  ^
h= o, i, 2, 3 ...ts v^ and z/2 of the curve are parallel so that their
